Altered regulation of pituitary gonadotropin-releasing hormone (GnRH) receptor number and pituitary responsiveness to GnRH in 2,3,7,8-tetrachlorodibenzo-p-dioxin-treated male rats.
2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) increases the potency of androgens as feedback inhibitors of luteinizing hormone (LH) secretion. Our objectives were to determine if this increase is due to pituitary or hypothalamic dysfunction (or both), and to investigate the mechanism by which TCDD produces this effect. Seven days after dosing, TCDD inhibited the compensatory increases in (i) pituitary gonadotropin-releasing hormone (GnRH) receptor number, (ii) LH secretory responsiveness of the pituitary to GnRH, and (iii) plasma LH concentrations which should have occurred in response to TCDD-induced decreases in plasma testosterone concentrations. TCDD did not inhibit these compensatory responses in the absence of testicular hormones, while treatment of castrated rats with testosterone restored the ability of TCDD to prevent these increases. These findings demonstrate that TCDD alters the androgenic regulation of pituitary GnRH receptor number and pituitary responsiveness to GnRH stimulation. The pituitary is therefore a target organ for TCDD; whether a hypothalamic defect is also involved in the altered regulation of LH secretion was not resolved. The compensatory increases in pituitary GnRH receptor number and plasma LH concentration elicited by low plasma testosterone concentrations were inhibited by similar doses of TCDD (ED50 20 micrograms TCDD/kg for both responses). We concluded that TCDD increases the potency of androgens as feedback inhibitors of LH secretion by increasing their potency as regulators of both pituitary GnRH receptor number and GnRH responsiveness. This is the first demonstration that TCDD treatment (i) affects pituitary responsiveness to a hormone secreted by a peripheral organ (testosterone), and (ii) alters the regulation of pituitary responsiveness to a hypothalamic hormone (GnRH).